Introduction 1
In flock-forming monogamous birds, mate recognition has 2 to be performed at short as well as long ranges. Indeed, mate PMD690/W1B recorder with 22,050 Hz sampling rate. We anal-78 ysed a total of 55 male distance calls using Syntana software 79 (Aubin, 1994) and Praat version 4.0.19 (http://www.praat.org).
80
We defined 18 spectral, temporal and amplitude acoustic cues 81 to describe the calls' acoustic structure.
82
The zebra finch distance call is a complex sound with 83 a fundamental frequency associated with several harmonics 84 (Fig. 1a) . This sound is frequency and amplitude modulated.
85
The male distance call has an elevated fundamental frequency 
97
To describe the frequency modulation of the call, we first 98 isolated the fundamental frequency using the cepstrum method 99 (Aubin, 1994) . Three temporal parameters were measured from 100 the fundamental frequency (Fig. 1b) : the duration of the ascend-
114
To describe the amplitude change over time, we measured 115 three parameters from the envelope of the signal ( (T max , s). We then calculated the parameter RMS max /RMS aver .
121
To describe the energy spectrum of the call, measures were 122 performed on the fast Fourier transform (FFT) of the signal. The 123 percentage of energy in each interval of 1000 Hz was assessed.
124
We then quantified six energy intervals corresponding to the per- 
Statistical analysis of acoustic parameters

136
These measured parameters allowed statistical analysis of 137 the cues potentially supporting individual identity coding.
138
We first performed a non-parametric analysis of variance
139
(Kruskall-Wallis ANOVA, P = 0.05). To describe the intra- The distance call is composed of a fundamental frequency and several harmonics. It can be divided into a first segment (the tonal component) composed by an initial rapid ascending frequency modulation of low amplitude followed by a short stable part, and a second segment defined by a long and loud descending frequency modulation (the downsweep component). (b) Fundamental frequency of the call (obtained with the cepstrum method) used to describe the frequency modulation. We measured the duration of the ascending frequency modulation of the tonal component (dasc, s), the duration of the stable part of the tonal component (d stab , s), the duration of the descending frequency modulation of the downsweep component (d desc , s), as well as the start frequency (F start , Hz), the frequency at the beginning of the stable part (F stab1 , Hz), the frequency at the end of the stable part (F stab2 , Hz), and the end frequency of the call (F end , Hz). (c) Amplitude envelope of the call. The parameters measured were the mean intensity of the entire call (RMS aver , dB), the loudest intensity in the call (RMS max , Pa) and the duration between the beginning of the call and the time at which the highest amplitude in the call occurs (T max , s). (d) Average power spectrum calculated from the total length of the call with the LPC method (linear predictive coding). The frequency of the first peak amplitude (F max , Hz) and the intensity of this peak (I max , dB) were measured. For playback tests, each tested female (n = 6) was moved of the control signal in order to get the same output level).
187
The tested bird was presented with eight series of stimuli: 
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333
The results of the multivariate approach also reveal an indi-334 vidual signature in the distance call of male zebra finches.
335
Using the principal components calculated with the acoustic 336 parameters showing significant between-individuals variation,
337
we performed a discriminant analysis that separate 100% of the 338 calls of the six males. 
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